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2005 Device and method for encapsulating with encapsulating material an
electronic  68 component fixed on a carrier The present invention relates
to a device for encapsulating an electronic component  5 according the
preamble of claim 1. The invention also relates to a method for
encapsulating with encapsulating material an electronic component, in
particular a  semiconductor, fixed on a carrier. The encapsulating of an
electronic component fixed on a carrier is a technique applied  10 on a
large scale, particularly in the production of semiconductors. More and
more  emphasis is being placed on the use of low-lead or lead-free
soldering material on the  carrier, which has less of an environmental
impact but which has the drawback that it  must be processed at higher
temperatures than lead-containing soldering materials. This  is a drawback
at the position where the encapsulating material must later be released.
from the soldering material. One solution here for is feeding of
an-encapsulation via a  15 separating element at the position where the
carrier has to remain free of encapsulating  material. Such a technique is
known from, among others, the international patent  application
PCT/NL00/00458. In the method and device described in this publication  use
is made of a holder member which is displaceable between the mould parts of
an 20 encapsulating device and with which an edge of a carrier can be urged
against one of  the mould parts, whereupon the feed of encapsulating
material takes place over the  holder member. The thus proposed technique
functions effectively but requires a  complex construction of the device.
Because of the load on the plunger housing  (sleeve), it has to take a
sufficiently sturdy form and a displacing mechanism there for 25 also has
to be fitted. In addition, there is a real possibility of loss of adhesion
(delamination) of the carrier and the encapsulating material connecting
onto the carrier  at locations where this loss of adhesion is undesirable
when the holder member is  displaced after the encapsulating process to a
position where the carrier can be taken out  of the encapsulating device. A
further drawback is that the prior art device can only be 



30 used for encapsulating components on one side of the plunger housing.
The object of the present invention is to provide a device and method which
are  simplified compared to the prior art and with which the existing
advantages can be ti  retained in combination with a simplified technique.
1 AMENDED SHEET 12e/pe/2005' Nl  DESCPAMDJ 0470503  Printed 1 1'/07/2005; 2
Amended application PCUNL2004/000005   As filed with letter dated 27 June
2005  The invention provides for this purpose a device according claim 1.
This provides a  structurally simple device. Although a displaceable
component (the support) still also  has to be accommodated in the mould
part with the projecting edge, this component is 5 less critical than the
displaceable component in the mould part according the prior art  since it
does not have to come into contact with the encapsulating material. The
connection of the displaceable support to the associated mould part may
have a free  intermediate space because the encapsulating material flows
over the projecting edge  onto the carrier; the displaceable support plays
no part in this phase (at the position 10 where the encapsulating material
flows onto the board or earlier during the route ..  covered by the
encapsulating material in the liquid phase). Compensation of possible
variations in thickness of different carriers is possible by means.of the
proposed  construction. Not only lead frames of metal, composite lead
frames of synthetic resin  "and/or ceramic among other materials, but also
lead frames of thinner foil can for 15 instance be processed with the
device according to the invention. Another very relevant  advantage
compared to the prior art is that is that the chance of undesirable
delamination can be reduced considerably. Yet another advantage of the
present  invention is that it enables the positioning of the carrier in the
mould part before it is  urged to the projecting edge as the sides of the
mould part that surround the support are 20 stationary parts of the mould
part and due to their stable position, this in contrast with  the closest
prior art, highly reliable in their positioning. The present construction
with  stationary reference sides also enable the loading, positioning and
off loading of the  carriers from various sides. It is for instance
possible to bring the carrier in, or to move  it out, from the contact side
of the mould part. In this case care has to be taken that the 



25 carrier is given an extra movement to bring it partially under the
projecting edge.  Alternatively it is also possible to bring the carrier
in, or to move it out, parallel to the  contact side of the mould part.
This means sliding the carrier in or out the mould part  directly under the
projecting edge, making an extra movement for final positioning
superfluous. 30 In a preferred variant the projecting edge is defined by a
material strip assembled with a  mould part, and this material strip is
preferably assembled releasably with the mould  part. Such a material strip
can be manufactured simply and at very limited cost. In a  releasable
variant, in the case of wear, damage or change-over of a mould (for
instance LA AMENDED SHEET 28106/2005 f'.  lated;1'1/07/2005, ~DESCPAMD
Nq04700303 3 Amended application PCTML2 0 04/00 0005  As filed with letter
dated 27 June 2005 for processing a different product) the material strip
or (when the mould part is provided  with a plurality of material strips)
the material strips can be exchanged. It is noted here  that the material
strip does not have to be fixed to the mould part but that a separate
placing with relative positioning of mould part and material strip already
gives a 5 sufficient form of mutual connection. The material strip can
moreover form a projecting  edge on a plurality of sides, whereby carriers
can be simultaneously placed and injected  on a plurality of sides (for
instance on two opposite sides of the material strip).  Depending on the
embodiment thereof, the displaceable support forms a side of the  . 10:..
receiving space for a part of the carrier. The carrier is after all located
on the  displaceable support, and this support will normally extend to a
position under the  projecting edge for the purpose of clamping the carrier
between the projecting edge and  the support. 15 The device is more
preferably also provided with release means for displacing the  carrier in
the direction of the displaceable support. After feeding and curing of the
encapsulating material, these release means can (at least when the relative
distance  between the displaceable support and the projecting edge is
increased) displace the  carrier relative to the projecting edge such that
the cured runner of encapsulating 20 material will therein be broken at the
position of the transition from the projecting edge  



to the carrier. Since breaking of the runner (degating) takes place in the
mould, the  encapsulating material will not yet have to be fully cured.
During the separation the  encapsulating material can for instance still be
in a sort of "rubber phase", which can be  advantageous for separation. In
addition, an additional device for separating the runner 25 (degater)
becomes unnecessary, including the transfer apparatus between the mould and
such a degater. An alternative is degating of the encapsulated product in
two stages. In a  first degating stage thicker runners can for instance be
released in the mould and in a  second stage smaller subrunners can then be
released outside the mould. 30 In a particular preferred embodiment the
release means are formed by at least one  pressure element arranged in the
second mould part for displacement under bias. This  pressure element can
be connected to a control member which, in the situation of mould  parts
being closed together, urges the pressure element into a position where the
pressure element lies clear of the carrier. Such release means require no
separate drive; AMENDED SHEET 28/06/200a D SCPAMb:' NL!Q4700303  Printed
11!07/2005; 4 - Amended application PCT/NL2004/000005 As filed with letter
dated 27 June 2005 this is because moving apart of the mould parts
activates the release means. The release  means can engage as required at
any desired location on the carrier or on an  encapsulating part (formed by
at least partly cured encapsulating material) injected onto  the carrier. 5
The drive means for the displaceable support are preferably provided with a
pressure  limiter for maximizing a bias exerted by the support on the
carrier. The clamping force  of the carrier between the support and the
projecting edge can thus be precisely  controlled irrespective of the
thickness (variation) of the carrier. The chance of an 10 inadequate
connection of the carrier to the projecting edge and the chance of damage
to,  the carrier by applying an excessive clamping force can hereby be
minimized. In yet another preferred variant, the device is provided with a
mould part drive for  mutual displacement of the mould parts, which mould
part drive comprises a control for  15 regulating the distance between the
mould parts. After having the mould parts close together, the mould parts
can therefore be moved apart again over a limited distance to  thus enable
the method that will be further elucidated below. 



The invention also provides a method for encapsulating with encapsulating
material an  20 electronic component, in particular a semiconductor, fixed
on a carrier, according claim  8. By means of this method the advantages
can be realized as already described above  with reference to the device
according to the present invention. The feed of the liquid encapsulating
material according to step D) is herein at least 25 partially defined by
the projecting edge of the first mould part. This defining can mean  direct
defining of the projecting edge on the encapsulating material but also an
indirect  defining (i.e. via for instance foil material). The application
of foil material is however  not essential in practice. 30 After processing
step D), the encapsulating material will cure during a processing step  E).
This then makes it possible in a preferred variant of the method for the
carrier with  encapsulating material arranged thereon to be displaced
relative to the projecting edge  such that a cured strip of encapsulating
material leading from the projecting edge to the  carrier is broken by the
displacement. It is desirable for this purpose that the carrier be  AMENDED
SHEET ,2 /062005 Printed 1'1/07/20051 DESCPAMD, NL047t)0303a  Amended
application PCT/NL2004/000005 As filed with letter dated 27 June 2005
displaced relative to the projecting edge in the direction of the part of
the first mould  part supporting the carrier. The projecting edge functions
here as a cutting edge along  which the separation is made in the
(partially) cured encapsulating material. Alternatively, it is also
possible for the carrier to be rotated relative to the projecting  5 edge
so as to thus make a separation in the encapsulating material. When the
first and second mould parts are then moved apart, the carrier with the
encapsulation arranged thereon and the remaining part of the cured
encapsulating  material can be removed from the first mould part in the
situation where they are 10 separated from each other. The encapsulation
and degating have thus. taken. place in a  single device with a. very good
final result. In a particular embodiment variant of the method according to
the invention, after  closing a second mould-part onto the first mould part
as according to, processing step C),  15 the mould parts are moved apart a
distance of 1 to 50 m, where after the distance between the projecting edge
and the part of the first mould part supporting the carrier is  then
reduced such that a part of the carrier is clamped with a controllable
force between .  



the part of the first mould part supporting the carrier and the projecting
edge. In this  preferred variant the closing force of the mould parts is no
longer of any significance for 20 the result of the sensitive clamping as
applied in accordance with this preferred variant  of the method. Another
advantage is that very pressure-sensitive carriers (for instance of
ceramic or soft materials such as foil material) can also be processed in
this manner  without notable problems. 25 The invention will be further
elucidated with reference to the non-limitative  embodiments of the device
according to the invention shown in the following figures, in  which:
figure 1A shows a view of a cross-section through a schematically depicted
encapsulating device according to the invention during placing of a carrier
with  30 components for encapsulating, figure lB is a view of a
cross-section through the encapsulating device shown in figure  IA during
curing of the supplied encapsulating material, figure 1C is a view of a
cross-section through the encapsulating device shown in figures  1 A and 1B
after partial moving apart of the mould parts, AMENDED SHEET 12810612005
L_J Di I N 1a 047003031  '' Printed 1,1/07/2005' DESCPAMD -- "" 6 Amended
application PCT/NL2004/000005  As filed with letter dated 27 June 2005
figure 2 is a perspective view of a projecting edge embodied as releasable
element as  component of an encapsulating device according to the
invention. Figure 1A shows a schematic view of an encapsulating device 1
with a lower mould 5 part 2 and an upper mould part 3 which in the position
shown here are moved apart to  admit a carrier 4 on which are fixed
electronic components 5 (in this case so-called flip  chips). Also placed
in lower mould part 2 is a pellet 6 of encapsulating material from  which
the housing to be injected for components 5 will be manufactured. Placing
of  carrier 4 in lower mould part 3 can take place manually, although this
placing can also  10 `be mechanized. The pellet 6 of encapsulating material
is placed in a plunger housing 7 and supports on a  displaceable plunger 8.
Carrier 4 is placed on a displaceable support 9, this such that a  



portion 11 of a material strip 10 forming part of the lower mould part 2
protrudes . 15 partially to a position above carrier 4. Carrier 4 will
hereby have to be placed with a  non-linear movement in lower mould part 2.
The upper mould part 3 is provided with a mould cavity 12. with which the
dimensions  of the housing to be manufactured are determined. Protruding
from upper mould part 3  20 is an ejector pin 13 mounted on an ejector bed
14. Ejector bed 14 is also provided with protruding pushers 15, 15' which
have no function in the shown situation. Pusher 15' is  herein provided
with a construction such that the length thereof is variable under the
influence of the force exerted thereon. Because no force is being exerted
on pusher 15'  in this figure, it has its maximum length. Ejector bed 14 is
mounted displaceably via 25 compression springs 16 in upper mould part 3
such that compression springs 16 urge  ejector pin 13 to the shown
position. In figure 113 the mould halves 2, 3 are moved toward each other
and displaceable  support 9 is moved upward as according to arrow P1such
that carrier 4 is clamped  30 between displaceable support 9 and the
portion 11 of a material strip 10 protruding above carrier 4. Because the
fit of displaceable support 9 in lower mould half 2 is not  critical, it
can be displaced practically without frictional resistance. The closing
together  of mould halves 2, 3 has the consequence that pusher 15 of
ejector bed 14 comes into  contact with the support 9 of lower mould part
2, which results in a displacement of AMENDED SHEET L ?8/06/2006 ~DESCPAMQ!
NL 04700303;  Printed 07/20051 1'-'- --'" 7 Amended application
PCT/NL2004/000005  As filed with letter dated 27 June 2005  ejector bed 14
in upper mould part 3 in a direction P2 counter to the bias of compression
springs 16. The pressure on pusher 15' is relieved by the force exerted on
pusher 15,  whereby this now also has its maximum length. The result hereof
is that ejector pin 13 is displaced to a position such that it no longer
protrudes out of upper mould part 3.  5 After clamping of carrier 4 and
closing together of mould halves 2, 3, the plunger 8 is  then displaced as
according to arrow P3, this usually in combination with heating (not
shown) of the pellet 6 of encapsulating material. The encapsulating
material 17, which  has become liquid under the influence of temperature
and pressure, then flows over the 



10 portion 11 of a material strip 10 protruding above carrier 4 into mould
cavity 12. Figure 1C shows the situation in which the encapsulating
material 17 is at least partially.,  cured. Mould halves 2,-3 are then
moved apart over a limited distance and the support 9  is moved some
distance downward, with the result that pusher 15 pushes the ejector bed:
15 14, as according to arrow P4, less far into upper mould part 3: the
consequence is that:  compression springs 16 will displace ejector bed 14
in upper mould part 3. Pusher 15'  now has a shorter length; the force with
which pusher 15' is compressed is chosen such.  that this force is smaller
than that exerted by compression springs 16. The outward  moving ejector
pin 13 engages on an injected housing 18 around the electronic 20
components 5. By also displacing the displaceable support 9 downward
simultaneously  (or sooner) as according to arrow P5, the space is created
whereby the ejector pin 13  ensures separation of the runner of the
encapsulating material. The limited opening of  the mould halves thus
results in degating of a runner with cured encapsulating material.  The
remaining part of encapsulating material 19 and the resulting product 20
can 25 subsequently be taken out in separated state when mould halves 2, 3
are moved further  apart. Finally, figure 2 shows material strip 21
provided with fixing holes 22 for (releasable)  anchoring to a mould half 2
(see figures 1A-1C). Material strip 21 has a recessed part 23  30 over
which encapsulating material can flow and which connects to an opening 24
in which a pellet 6 of encapsulating material can be placed. AMENDED SHEET
28%661200~  7 r Printed 11/0,7/2005j GLMSPAMD NU 04700303  EPO DG 1 8
Amended application PCT/NL2004/000005 As filed with letter dated 27 June
2005  2 8 06. 2005 Claims 68  1. Device (1) for encapsulating with
encapsulating material (17) an electronic  component (5), in particular a
semiconductor, fixed on a carrier (4), comprising: 5 - two co-acting mould
parts (2, 3) which are displaceable relative to each other  between an
encapsulating position, in which the mould parts (2, 3), when closing  



onto the carrier (4), occupy a position for defining at least one mould
cavity (12), and an opened position in which the mould parts (2, 3) are
situated at a  greater distance from each other than in the encapsulating
position, and 10 feed means, for encapsulating material (17) connecting
onto at least one  projecting edge (11) under which is located a receiving
space fora part of the  carrier (4), characterized in that tie projecting
edge (11) forms a stationary assembly with one of the mould parts (2),.  15
which mould part (2) also receives a support (9) for the carrier (4) that
is displaceable  relative to the edge (11) such that the carrier (4) can be
urged against the projecting  edge (11) with a controllable force. 2.
Device (1) as claimed in claim 1, characterized in that the projecting edge
(11)  20 is defined by a material strip (10, 21). 3. Device (1) as claimed
in claim 2, characterized in that the material strip (10,  21) is assembled
releasably with a mould part (2). 25 4. Device (1) as claimed in any of the
foregoing claims, characterized in that the  displaceable support (9) forms
a side of the receiving space for a part of the carrier (4).  5. Device (1)
as claimed in any of the foregoing claims, characterized in that the
device (1) is provided with release means (13, 14) for displacing the
carrier (4) in the  30 direction of the displaceable support (9). 6. Device
(1) as claimed in any of the foregoing claims, characterized in that the
release means (13, 14) are formed by at least one pressure element (13)
arranged in the  second mould part (3) for displacement under bias.
28/06/200  00, AMENDED SHEET nted 11/07/2005' CLMSPAMD! NL04700$03  9
Amended application PCT/NL2004/000005 As filed with letter dated 27 June
2005 7. Device (1) as claimed in claim 6, characterized in that the
pressure element  (13) is connected to a control member (15) which, in the
situation of mould parts (2, 3)  5 being closed together, urges the
pressure element (13) into a position where the pressure  element (13) lies
clear of the carrier (4). 8. Method for encapsulating with encapsulating
material (17) an electronic  



component (5), in particular a semiconductor, fixed on a carrier (4),
comprising the  10 processing steps of: . A) placing the carrier (4) on a
first mould part (2) such that at least one projecting edge  (11) connected
to the first mould part (2) lies on the side opposite the, side of the
carrier  (4) supporting on the first mould part (2), .. . B) reducing the
distance between the projecting edge (11) and a support part (9) of the,
15 first mould part (2) supporting the carrier (4) such that a part of the
carrier (4) is%  clamped between the part of the first mould part (2)
supporting the carrier (4) and the  projecting edge (11), C) closing a
second mould part (3) onto the first mould part (2) such that at least one
mould cavity (12) is formed closing onto the carrier (4), and 20 D) feeding
liquid encapsulating material (17) to the mould cavity (12),  characterised
in that during step B) the support part is moved in the first mould part
(2) towards the projecting edge (11) that is kept stationary. 9. Method as
claimed in claim 8, characterized in that the carrier (4) is rotated  25
relative to the projecting edge (11). 10. Method as claimed in claim 8 or
9, characterized in that the first and second  mould parts (2, 3) are moved
apart and the carrier (4) with the encapsulation (18)  arranged thereon and
the remaining part of the cured encapsulating material (17) are 30 then
removed from the first mould part (2) in the situation where they are
separated  from each other. 11. Method as claimed in any of the claims
8-10, characterized in that after  closing a second mould part (3) onto the
first mould part (2) as according to processing CSi AMENDED SHEET
28/06/2005~ Printed 11107/2005' ~C@MSPAMp; NLr04700303  10 Amended
application PCTML2004/000005 As filed with letter dated 27 June 2005  step
C), the mould parts (2, 3) are moved apart a distance of 1 to 50 m,
whereafter the  distance between the projecting edge (11) and the support
part (9) of the first mould part  (2) supporting the carrier (4) is reduced
such that a part of the carrier (4) is clamped  with a controllable force
between the support part (9) of the first mould part (2) and the  5
projecting edge (11). AMENDED SHEET 28/06/2005~ 


